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(54) SMALL POINTING DEVICE USING SURFACE OF FINGER FOR 
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(57) Abstract: 

PURPOSE: A small pointing device using a surface of a finger is provided to need 
no mouse pad or flat surface but operated like a general mouse and apply to a 
PDACPersonal Digital Assistant). 

CONSTITUTION: A light emitting tool emits light to a contact object, which is the 
surface of the finger, controlling a pointer to move. A light collecting tool collects 
an image generated by the contact object. A light receiving tool detects the image 
collected by the light collecting tool. A motion detecting tool receives the digital 
image from the light receiving tool. A position operating tool judges a direction 
and a distance to move the pointer by using displacement data received from the 
motion detecting tool. 
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1> Vl 3^r ^Cfl 7l7l<Hl ^7>i* Ol-g-tb ^]ofl ^ 5jo)cf. ^. £igo|| tr]-g. joj^ ^ 

0)^3^7}- 5^ S.*lEi« *fl<H*)-fe ^AJ-^^ ^ ^ tfl^ofl S) gfl ^ ^ °1 

3 #*}-Tr ^ # ^<2, ^ # ^ofl ^ ^ 3 jjj-^g o) nj *| # sf^ ^ ^ ^cvo^ug, ^ ^ ^ ol n| ^1 s. 

^V^r -S-^-a 3# $ 4^.2.3. £3 ^ai^vs n ^ HM^* o]-g-^oj i<yE)7> 
£ 5 

£. l£ #Efl£) # n>-?-^ ^1 S\ <Q<H& ufE}-^ A>A)5L. 
£ 2^ ^ZflSl ^ d>^^ ^-^21 ^-g- 4^*>7| 

£4^^ #^2] U>^2)«; <& ^}^6\] Off 3.61 ^ ^^Sf7) 

£ 5^r £■ ^a] <y ^aHs| £^a,|ofl 14s. £0]^} ^*\7] 3* H'S. 



£ 6£ £ »^e] °J <3*Msl s. cj-g- £$eflo| *}-€- ^121 ^^5>7l ^^-s.^. 

5L 7a £ £ 7b£r £ 1^2} °J -gAlofldfl 4* xoi^J ^isl ^aj- £3* ^^S>7] 5L£. 

£ 8* ■& <g ^Ho|| ttj-s. io]^ ^] 7 > ^])^ #cfl ^^7l7l» ^^S>7l 

<S.^S) ^Jl ^-g-ofi cfltr ^sl ^> 

401 : ^7}^ 402 : *r*$ JM 

403, 404 : ^ 405 : 

406 : 407 : 4^ ^ 

409 : -g-*] 0 J 3# ^ 411 : 21*1 <?^4 ^ 



so — I 



gigo] ^s r fe 7l# g n Jg-^2] 

Q]^o]^ ^i%2] Z.o]% $.*]6\) $o)t±. 

•aaV^ o.s S 1 ?]^ (Pointer) ^ S.^ #*1 (Pointing device)^ ^3. 7i*l*8 7l7HH 

*°1 AV-g-5)fe ^ifil-ol Efll-^(XY tablet), -&(Track ball), "H-^Mouse) VH-gi- ^-s] «:cfl^ 7l7l-g-ofl 

^3. BW e}*1>iH€ sfl^CTouch Screen Panel; TSP), 3*1 aflS(touch pad) n 7>£-Efl ^ 

^Sfo] Elll-^^ 2^>€2] ^€ 3*H1 ^Hr" i$ •S-^-e.SL ^>^?1 ?!7>*>al ^fl-S] * 

#<H1 S)*H 4^^- tis) ^>^- 4H(sensor)7> #*lsH ^ 31^^ ^tH*}. ^^fif°l 

Efl-fr^ ^ €^7> -fi-a^-S ^iSr°l Efll-^ ^4 <?1131 71-^1^. 

E^j S|3*rfc ^<§2l §(ball)«>l ol^-s^l 3^3: Jl^ 7>^lJL SWHr 1"2) 3^-8- 2*>€ 

3 O.S. #*1« ^ SlSr 2li 71121 33* ^ At-ft-*^ -g.r.1 *j o 2?.]-^^=] K^i. S V Xt 

5^ &*\o]t±. ZL^JL £ ^ 1-21 ige}-! 7}i?-S_ ^-g-tr ^Efl2l 7)7lS.Ai 21^7> jl^SH Slfe 

1- ^1 ^21 -S-aio]^ cflAl^l l-o] I^-SH Slfe H^l 1- ^1 -g-*]<y o.5L*l ^-cfl^^S. l-o] S| 

#m ^ SI *Vj1, ^5!<H1 21*11 2^^^°1 -g-aj°J* ^ °X^sl uY^.o]?) #x]o]v}. 

El^liH^i sfl^^r ^ 7H21 sg^^ e^SMl afl^l^r fi^l #o] ffi^*V ^ £^j:L °ll- 

a]^ ^e}^o] 7^^s» ^^Tfl slcf. o]m ^ 7]*}^ z\^o] ^s}^?\] ^ flsl 

» 2^>€^^-S. ^ 5U£^- -L>»<H^1 

21^ °l-§-t!- ^ °r-f^(Optical Mouse) ^-^7} 7flt}-£H A>-§-5]jl ojcf. 3E. l^r ^Efi2l ^- d>^-^ 

^21 <a<>1|# M-Ej-Hfi AMsolcl-. ^^V, £ 2^ ^efl2l ^ o>^-i ^lal ^-|- ^^7] 21?}- i-golcf. 

El D ^2t ^Sr'S, ^ n>^-i ^(lOl)fe AlJEi o]u]x\ (CMOS image sensor; CIS)S 2*>« * 

^1^ <HsfloKArray; 201)* 7Mi °H1 €^21- ^ ^ ^-*1(203)* -^7>«><^ a>^- ^oflA^ -g-aio]^ 

^ u}2-i ^-^21 -g-^oj-g- Jg-«|) UJ-E4- 5.13(215)21 $m?±tt. s ^- D >o_i ^-^1 7 > -g-ajo)^ #1^2]^ 

D r-f^ ^lfe #1^-21^ ^^-2] ^Sj-l- 41*1 ^r^(209)# ^ °1^^ 

741-a-^-cJ-. cH ^ J o l °.S.-¥-Hl -g-a]2j2l ^21-^1-^ dl^ -f-^- ^^(Motion estimation; 207) «o v ^°l 4-§- 

* D >4-^ ^l^r ^121 21^-* ?flol4 1 (211)2l H>3-<a°fl *(213)* ^ D >4-^ ^*l7> 

^ *2]°1^ af^ S^(215)<H1 ^3* ^^-4. °H ^-1- ^*}7} 21 tV t^^ab k)°]±B.(LED; 205))7} ^ 
S. S©1 /.V-g-sla oicl-. ^ ji ^ °>-¥-i #*H1tt a>sr a^(215)o.S.-¥-E] al^ 7l* S>^€ ^(Specular light)<Hl 
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^14 ^-4°) s.o]^ E^^H ^ sfl^S] ^ofl cl^s^ol ^«q^ Jg-o] 3^.3. - = o^ 

*fl#*l-& °>°l^-§- §#SMfM 7l 7l si *#* -B-s.^ ^ sa.°-4 oi* Af-g-si-71 fl^^^fe ^ ^-§. a.^ Ai-frano* 

£4fe <cHM 5U4- a^-El^iHH Bfl^Sl 3-¥-°f| Its] #ol bl^^- S.^-* ^7(-^o] *^#4# 

*fl ^ofl Sit!" 4-8" ^Sl^Sl ^-Sl t^Cl-. =L^JL 1- 4^ ^ # 4^4 ^^-o)l ^.4 

ih^Sl ^cfl^ 7J7H1 ^-g-sMoflir oH-g-<>l 9X^. 

3Lth 2le<Hlfe £ 3*11 -E>14 iH-§K301)°14 7)]°! ^cfl -f a] ^'S(PDA) -§-sl :jfrfl ^iM^l- ^o] a^£]$}4. 
0 1^ #cfl ^"§-7171^ ^hI:^ <L3. ^ cl^-tflH (303)4 ^LEflrf °! El 3H1 .^(Graphic user interface; GUI) 

* 7 r *iL3.4 Aj-^-T-fSl 3dal^# ^tflS|-4-.£* ^^l^cl-. 4^ A>-g-7>^ ^tfl^ ^ iL "Sl^lS} ZLEfl^ -fraj °1 
Elaflol^S. A^sl-71 44°} Ef*l Sflc (305)4 El ^^3^ jfl^ 4^i ^-Sl 5LO]El ^1» Af^-Sflol: $4. 

^14 ##tr ^SflSl ^rfl<§ ^iL ^^71 7l^ El^l tr^M 7l7lSl #-?.<3 = ofl ^ o. ,33^ 

1-^Sflol: ^4^ §.^ 7 > Stll^. ^Cfl^ ^-S- ^^7l7lSl 3CE0H PV^-il- ^*\CX\ Af-g^}^ 3} -g- X^^- 



f^ 0 ] ^l^JZ^l- Sl-ir 7l^«i 4*fl 

a. i^o} o. ^. ^o.^ ^3 €a ^s. ol^-sH ^^3} o] Pf^i #44 ^-O] 4 4^i 3fl = >4 ^4 

<S* IIS. 44 i^Sl #4* 711^4^ ?W4. 

£ ^-TgS! 42-2}°. ^ ^ ^.^7l7lofl dt^Sl ao]^ ^(|^S>fe 3°H}. 



•a-^sr-7^ 21-g- 

Aj.-^ s^-a. ^s}7l ^SH, ^. ^-nj ^ oj ^nj^ ofe^, ol^.*>j77-> sf^r i9jEl (Pointer)* ^H^fe cfl 
^*>^ ^ =r^r, ^71 rfl^Hl slsfl <>H*|« %%*fc= Q% ^7] Q% ^ofl s)«H 

olnl^l* ^l«rfe ^ ^-71 ^ ^ho^ei cl^l^ ol d)^1# ^ai ^ -g-al<y ^# ^<a, ^ #71 

^* ^^-2-S.^El tiMd-l- ^^2. #71 ^fl Ci)o]El» °l-8-SH #71 i9jEl7> o| ^ #*j= * 7l 5l 

1- $1*1 <?!# ^-a* i«-*>5l, #71 3# cfl#^ ^7>§r a^9j 511- (Pointing 

device)* ^ 31^. 

«>^^ -a ^hhiai, #71 ^j^- ^ -g-2]<a ^# ^ ^1*1 <a# ^n*., # 

7l ^CJ^A^ t#5l^r %o] 4^.^ ^p-Blt! S>-9-^* Dl i#sVfe f^AS ftcf 

£t!, #71 -g-^^ 3# ^ ^ $1*1 9i# ^-S- ^-§-«l-Jl, #71 ^7>bj- ^4 3 

# ^Sl 1#^ AVo^ 7^3. o^^^^l ^l^A-1 Aj- 7l ^ 7 >5J- S^°l ^^*>fe ^*>1 JgJgSVjl -f-^^t Tfi^S. «g 

#7l 1# =^a>2r #7l ^^-^8: cf>15.^(Light Emitting Diode) ^ Ala.^ o^*! ^a^ oJ^oKCMO 
S Image Sensor Array)* 4^ S^sV^ 5iir *^^-S. ^4. ^7lA| Als.^ oln^l ^ <>|sflolfe #^ -^^Sl <g 
°)1» €- 5JolcJ-. s ^. ^-uj^ ^ ^cj-o. , )Ei ojB]^ ^ oleflol olslsl cf^. ^ ^» S^-tr4. 

£t.K #71 §^ ^"Hi sj-ufcq cl-ol ^.^ (Light Em i tt i ng Diode)* ci i#s>^ *^^-S. ^"4. 

£t!, #7) ^# ^<a-°flAi ^-#Slfe «4* ^-aJ-aI-7)^ ^(Diffuser)* Z\ S.W^r ^3* *^-°-S. 

^"^Sl ^.o4ofl ttl-e^, ##^V ^-tgo^ ^ ^6]} xqs- S.o]^ #^ 7 > ^-^SlJL, ^^ASAi o^> xl^s. 
^-§-*>^ *^^S- *ffe *cfl ^--&7l7l* >|| ^ ^ °icl-. 

^-^s} a 4-g. af = oj a o v^sv a. igj-ojo} qj ^^ofl 14= pj^ #*] 5J # 7 ] i<y^ #^H1 -9^ 

tH€-°l ^^^^S.a-1 o^> ^xl# Al-g-sV^ 5J^- a^jos t>}±= ^cfl ^§7l7l* X| =r 514. 

°1°H, «Yt! £^** tisf°] ^- S-^si 4^-3]^ -a^Hl* #>H1*1 -a»aSr7ls «-4. 
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£ 4* #£5}'3 1 Ifi^S] ^ ^^(403)^.3.-^ el °l**rjI*V ^ S.9im *W*rfe 3# cflAj( 4 

"J-^-ir *]-**tf. ole^ «j-Ai^ # v}°- + 7\ al^5)«H 3^ uj-Ej- 5 ig £^ Jg3g fl-f- ol^s].fe 3 

■¥-4 -fr^r* ^4* «-fEf\flcf. a^H (Pointer)^ ^^geflo| Slg^^M d^a f-S] 5L°]ty ^A|ofl 

-g-^olfe *H 7.}% ^-tb4. 

f*l £ l^-S: £. 4<=H1 5.7,1* *<H ^Cfl 7] iflofl JT^^ol, ZL Jl^ Aj-Eflig. ^^-S)^ A) 

^■s>s.-^ ^sflaj o.s., * <3£ -f- 0 ! *tn *aik7}7)2\ n^^} & a?iEi(pointer)-a- 

34", ^-§-21 ^eJ^-S- £?me) K&clsL 5L°l^t z\}°l*\5LSr °)^-<H^l ^21 #^r4. o]*13 «^rg 

<HH <£7r^2] -g-a)<a-g: <3^°1 ^S-S}^ 35.^^1 <g-*Sl £5** |ti}£S o] ^.o^cf. nj-aj.*) g. ^oflA^ n 
el* -S-3) 0 J°fl *<§^€ -S-^^^ -g-*!*.2.5L*) S?]El2l ol^«>j7^ Bj-sj: nj 7^^ ^ 

£ 4* t|-A] ^ofl 4^. ioj^ ^1^. ^^(403), 3# ^^(405), ^(407). •g-3]° D 1 3# 

*r*(409) 3? ^3(41 D-g- i**4. o^lA] zj- ^Aj^ofl tfl^ ^l*j o. s A^tg^ 

=r*(403)£ ol^*j.;a*V s}^ ^olE] (Pointer)* *)H* r £r 3# cflAj-o. s l)-*^ #*l°m. a^H ^ 

tfl-** itl'S #*1 2ife i^lU ^]7> 7l7l» Af-g-^ A^T-l-Sl ^7}^ K&o) ^Cf. o] e^V ^ ^ 

^•(403)* 4 °1 ^-^(Light Emitting Diode! LED)* 

^ ^^"(405)* ^ 1 &(403)AS.JfEl nfl^iLS. ^€ ^^1 ^Sfl a^a^ o] ^^-^ S^olcf. °1 

^r^(405)"& %n i**^. €■ ^21 a*l^J ^HlAife -f-Aj- .g-s. ^-4}- ^]^7l- aV^-^4. 

^r^ «r^(407)* ^r^l 2l«fl o>^Sn o]v)X\* Qx]^ z)7]ig olnl^^. ^^e>^ ft*\o]x}. o)i]^- 

^r^-(407)^r ^-^rSl X\3.^ o)xj]x] AflA-l(CMOS Image Sensor)7V 2*R^ afl^m ^^-^i °1 3) °1 (Array)* 

■g-3j<a 3# ^<a(409)^r ==r^ ^^o.S.JfEl ^Al^- d*lig ola}^ls.«-Bl -g- ^ ^^*Vfe ^1°14. ol^fl 

-g-ajoj 3# ^^(409)^ ^S-* ^^(Motion Estimation) °l-8-*>^ ^1^11 °1 nlxls-^El -g-a^S) a|- 

ov^-cf. ojelt!- -g-a)<a ^# ^(409)* -Sr-f- ^^7l (Motion Estimator)* i**cj-. 

o^^l o^AV ^ (411) o. o.ajol ^^iLS^El -g-^j-ysl ^S. ^ ^^1 tH] o| El s. ^Al^j7 3. ^fl C-flolE]* 

*M i?lEl7> ol-g.^ a 0 V^4 Tlel/ol^-^ #tHRr ^l«>lcr. ^(411)* -f-^" i^l^J 

U-7||£ 7l7lsl =S.AflAio)) ^^cf. uJ-el-H HSAflAi^ cl^^eflol ^isi sl-^^A-1 i<yel7l- €*Rr 

7l2lS A!H^ ^ oluf. 

3L51J1 i 4<^lAi %3i¥-3L 413-8: ^ ^-^21 i<?1^ #*\<£{ 9$°)^°]^ ^^21 5L°1^ ^7> ^cfl ^^ v 7l 

7121 ?flolA o iol ^4. zL3]aL #2i*?-3l 415^ ?Hol^<Hl <8^€ M-El-vflcf. o)El^- %± ^ ^ ^^(40 

3)AS_-!fEl ^AV^ Hjol ^7>^ i^oflAl HVA^Cl-. 

^ Cf°l5.^5- J fEl ^AJJ^ ^ o. ^7^0] Hj- 54- a^ofl Hl^^Tfl ^Cf. o] ^7>S^ S^2l 

Et *^V€4. ^71-31-fil a^^lAi hVa>^ *isj-a} CIS °1 efl °1 21 S<£<>1] aj-^. ^^^cf. o1<h)a1 *§a^ 

CIS «^efloHi #71 -tliS. 4^^^ ^l^Alel^-ofl <y^5lDl *]el 7 V%-* cl^l€ °l n l^lS. o] 

^ 41^- ^21^ A)7_V^ nfl + 7^1^ Al^jo) E|Dl ^ ^2j7l^ Al AfolcH) ^ Aj^ 

a l^*-^-S.^ ^^?>2l ^-31^21 ^#«11 \£C1-. -g-2l2j^r °]^* Al^V Aj-olo)! ^7>sl-ol -g-*Jo] 

°o^S.^ °1# °l-g-*H ^^21 n}-^ ^14 ^ PJ^| ^1# ^ Sicl-. 

°l2f S-ol, ^Ejjo^ 44.^ ^ o. -g-3)ol7l SI?}- 3@ ^ ol ^^71) S)^l*, ^- ^^2) 

<8-S-8- ^^-*f^ ^^-^21 3.7}% 3l4iSF*AS.^l vflofl ^ ^^°} 31 

£ 5tt ^- ^^21 ^ 7.) a|l ^igojHl nf^. pj^ ^-^|^ zp.^^. AJ^4 7 | fl^. £^014. £ 6^8r ^^2l <g ^ 
^Hisi SE ^^<^H1 Ifl-ft #*lsj ^^471 21* £^^14. 

S. 5* ^S>^, ^ #^ofl 4= loj| ^1^. -^^^(402)1- c-1 5L^-3>>1M- t^o^^l ■¥• 7fl2l cfol^ 
^(403, 404)« i*«- ^ 91*1. oIa^, ^^^-(402)* c4 5.*eVfe 3^, -g- ^-^d) o|-s. S <y^ ^)^^ ^ 
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<H^^1 51* Stl**. t+A] ^r«H^ ^- ^tg ^ <g^ Vol j-^^^w 3^ «S-^lSl-7l ^7^ JEgol -g- 

^lr D J: #^^71 ^1^(402)* m*l«-o. <g<g-gs} #3121 7)3* Q^S}*] -{f^H^JSL 

^•^ ^o.^ JfL 7fl ^ a s v^- c}.olic(403. 404)1- S^-Sj-^ ^-f, -g- i°J*U ^7}^ ^^2] *a|«a 

nfl SlJf-2] 3*Hi H]^l^ ££^2} wj-o]- J^T^ ^7) * *1 7> ^S^*><^ tWV^ ^-fr* 

a*. -& iM^Mfe £ 6°)1 £-M^ u>2^- ^-o] JJ-g-7](Diffuser) f-2] ^ ^(406)* c| =r -g- H^-fr 

«Kt ^(406)* ^-§-*>cH ^J-*] ifl-Sf-i- sg'S^-oll 7>4£ fi£ 2:^ £iH] nj-^ 

^iSl- ^ ^ Sic)-. c^H SJ-aV ^(406)£ ^r^cHH iWrTr -&U*M1 g£A]^| 

(Factor)7> 

£ 7a g £ 7b^r €- 1^21 <a ^Aloflcfl ttj-- £ o)^ xj-^s] ^.aj. ^.g. ^igs>7l fl^ S^l^. 

S. 7a 35 £ 7b» #2:SH -g- ^afl n}# SSlfJ ^ ^el* ^^VS cf-g-^ £ 7a<Hl^<4 £-o|, A 

<8«U701)£ 7]§ *ltKT=0)«IH ClS°fl ^HimageHcK ne)ji B <8«|(703)£- i^j *1?KT1) **HI A <5§«U7 
01W SL^r^tLS. 4 Sri, ot-2fl2to.s. 3 

S£«- £ 7b<HHal- C «8«1(705)* 7l^ a)#(T=0)°1H CIS«fl ^tl ^(image^c)-. nsjji d <9«|(707)* ±^ 
*\1}(T2) C ^^(705)o] ^o_S. 2 ^^^.^ 3 <^1-^S ^ol^)-. o]^^, ^- ^-^ofl nfs. ^.y 

<S ^11- aVAl A>^-7.>7> o]^>J17V *a]°d^ «S-*et= ^7)^* ^t^" ^ fl4. 

£ 8^: °J ^AH1<H1 ^ i-y^ ^ 7 > tg-zfl^ *C}] ^^7l7l« ^^S>7l ^ £^o]cf. 

£ 8* a. ^x§o\] 4s ^icfl cj^7l 71(801)^ PDA* i^-tbcf. ^ flptn ^-^-7171(801)^ ^<H] 

^ Q^-Q & £.*\q ^1(803)# a«-*t)-. 1-^ £ 8<*]*]!% l-o) ^-*l(803)fe fi^ofl 

^rJI, cfx] ioiE] ^-^1(803)21 9L^r ^7}^ *3j^Jl i°HH«- S^l*l-7] a 

atb ^cfl ^:^-7l7l(801)fe i<y^ ^1(803)^ ^<^£ §>M-2l tH€-(807)* c) 3L^sKr $o] uflJ-^sf 

cf. o]a^ tH^(807)^£- i?]^ ^-^l(803)°fl ^ «fl °)*^ ol-g-s)-^ cfl^ ^^t]x^ ^ r$^^. <y 

^^71 ^Sfl A|-§-€l4. ^lBl 3L ^Cfl ^^71 7l(801)fe ^*3.Q°-£.*] °1^> ^^11- AV-g-Sf^ ^ o] 

§ a^, 7M2) £7}^ -b-a>^- i2.<y=si as. ^ ojcf. 

21 *M #^o]iq.. 



«i£ 5>^i ^7>^- a -a* oi^-ti- i^si i?)^ ^ sa^. 

a^- g- ^ofl sis}.^, ^^7i7Hi ^^-&v i^si ^-^i* ^i^-^- ^ 



(57) *j-72| fj^l 
1. 

ol^s>J17l- i-y El (Pointer)* tfl^^S. ^sV^ ^ 
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Tlell- ^*V^ ^ 

#7] tfl^o ^ 7 >ej- X ^o] s.^ O.S. sfe S<y^ 

3^ 2. 
^t 1 * 3. 

^7] ^tf, ^-3) <y g{ <a<L> ^#-g: ^-g-St-Jl, ^"71 ^7}SV 3^ 

3^8" 4. 

^-71 Q% ^^-4 -tf 7 j c]-°|.2_J=(Light Emitting Diode) ^ ^l£i o]u]*) ^(CMOS Image Sen 

sor) 

^j-si- 5 

A J-7l Qo]5L 5>t421 cfolic (Light Emitting Diode ) 

3^3- 6. 

#7l ^ ^-AVsq^ Hl-g- sKH^ SJ-AV ^(Diffuser) 

^ll*o'- Ml^l ^13*J- ^ °]± 7]^M Stlfj ^^l7> ^flSlJL, o]sl- ^>-8-*>fe S-^i 

S. ^tfl ^^7l 71. 

^T 1 * 8. 

*)U*J- ^)3*J- ^ <H^ & *<M 7]7.M i"?!^ ^^1 ^ ^71 ^-*H ^^-^ ^ U\^o] ^-7fl5lJl, 
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